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(57) [H^j] 

[ mm ] iw^t^tsc l^^sk^ h^yf^a y cots 

3 $ -y 1- ■ 7o b 3/U= «£ o T£PI£ifU ^IB-ft^tL 

§ ±« i- ? 3 >i±. mm. h =5 i, 3 y 
$tt6,. mw$mmm±, ±mYyy^r^yay^TY 



fSfS S 1 B1S2 




ST= (T1 1, Tin, T21, T2m) 



:mmn 1 ] 77 y y-y 3 y ■ 7n75Agg3 s ^ 

b ^TsSffiHtM LXTb 5 «y ? ■ a 5 -y b ■ 7n b rj/U 
tJ:-5t77y7-y37 ■ 7n/5A(;AC I DffiS 
fii£ffieW-&^£-< i: h -JOTyCa-J' - yx^yu 
fcr «£ £ b 9 ynf? y a ^MHJblfefcitSV iT, 
-f tl?tlff'Jr& < 1 t, — o^y ■ b ^ y^f'y y 3 y 
fc-frt; , f77f^ya y pgjffc J; V'$Z» b y 

y-f ? y 3 ymm Z'Jr* <bh&trz\bb, 
^Xf7 7(;fcut, 3 5vh*«HBHtt>o1?fie 10 

m-co b y y-f 9 y 3 ypff« Sraoa lx . wist b 5 y 

^ . 3 a v y ■ 7o b iMZ X ^TMMISIISDAC I D 
IB3§~0 h5yf?ya yfg Jf cyS^M* ^fry •!> b 5 y 

■r? y 3 ynffssjfwmcsAts; 1 1 , 
ilil b 5 yif ? y a y^«± t tfta* o r , i&iESB— o 
xy- y r& . i?fiES5-« b 5 y-f ? y 3 ymm&^com 

mm-nxT-yrtzts^x, mtm%m\frt>mmb 20 

t> ofrfdm~^ b 5 y-9 1 ^ y a yBJifrjfia lt . Htrid 

TbS'y^ ■ nS'yb ■ 7o b rr;H= J; oT^IJSScO 
AC I Dtt^ftfl^-^^ b b , s^at^^rie. 
[ if 2 ] ffria#%^J^omrfs b 5 y-»f ? y h yn 
fiK#«oj?Aa^ midn-^ b 5 yf 1 '^ y a ypg«ofr 

IE3 5 «y b^*5H<7)-g|5T'fc 0 , f^E#fefi»£>c7) 

fria b 5 y-r ? y a y^T5?^ro o ft mmm- 

cr> b 5 y-»f ? y a ypgfltfJlfftarj 5 •/ b W3»ffiHtf>— SB 30 
•cfc 1= i fEifeo b ^ y-r ^ y a yMa^rffio 

[ If 3 ] #?IB#*>fiW ^StoH* Snyfa^ 

mzWAZti&msmm* v^y^r^y? y&miz±~? 
xm.htihms.rn 1 4 2 ibjko b y y-f? y 3 ym 

r imm4 ] firfa#*>fiw . tirfE b y y^f? y 3 yn 
^^^^Hfflt^a^^ z t (ci->t^H«i b 5 y^f' 
9 y a y^a^y-*- b l t v ^ ft ^ 1 - 3 w ^tt 
&> 1 nt Etss^ b y y ^ y 3 y MLHTrffi . 40 

[ifd<il5] f!rlB#*^TW\ yy-x ■ v^-y>t; 

imw w 1 illB»« b 7 y*f? y 3 y^ffi^r 

imxme ] tfriBm-co b ? y a ypgs^ xx// 
s 7^(i:fjiBign« b 7 y-fy y 3 ypHfSt J; ot««^ 
^■&lutBy y y f7yf?y 3 y 4 ^(itsriE^ y><- 

y ■ yxr-^izx^xm^tihrnsmi— snwfti 50 



36- 1 mmn b y y^y y a y^a^r&. 

[ff*Jl7 ] huIBT b S -y ^ ■ a $ „ b ■ 7o b 
2ffl3 5 »/ b ■ 7nb3/^t(±3fi3S7 b ■ Tab 
3;ktLTieSSfiTl^ If 3Sf 1 - 6 O V ^^fx^ 1 31 

iBfK^ b y y^f ^ y 3 ytrnxm. 

^o^-e^fs^ixsy y/s- ■ h 7 y-^fy y 3 y Srsirr 
sft3«Jl 1 -7 cox vrtifr 1 TllBffio b y y-tf'^ y a y 
MS7Ti£ 0 

imim9 3 iiHffy- h ■ *-y y-*\ [ait byy-r^ 
yayp^jf^T^a-r^s. Rt^yty^-yx 
^^±xmn^tL^-t^.x^^ yj* ■ b y y-tf ? y 3 y 

2r5g«-r^>lf aRTISIBK^ b 7 y-f ? y a yMHTfffio 
[%0HOP*H^|^9J] 
[000 1] 

iminm-t&mittwn *mm. =j>-t° A -y^b 
5 y-tfy y a yMaTfffitBg-rs „ ± opm^(s. 
0J3ii, b y yif y y a y ^im^r b $ >y?&&mtt 
h . mi£mzftWLLfz%m.co v ? y*?? y 3 y«» 
ayt°^-?itmmzm-t&, 

[0002] 

Cfle*os«] byytf^yay ■ rryy-yayt 
hm$fi& b y y-r 9 y a M« n Ji^ 'J y-yfc 

^sa^at^ttJBtcSEfl:?-**— ji^Aoa^-^tf. byy 

f7ya7iI|yXfAi±., fc4 h57f y , y 3 y* j [ll 

a»m=sr y v -y 4 fc«-r- 9 tzn lxm ^ **cose*f & 
MtU ^wbyy-?yyay^^-wiE^*lT47:(± 

ko%wftimmmti.&^b (u->w^v9) z&m 
. *7c^»-&tt« *(c3i L . by y-f'^ y a y(c=fc 
o riufi$ fd^t^x crmmh%xmz § ix^rtmif ^ 

[0003] zct) b y yif ^ y a ypfflfiSEfcJiHr*-* 
7c»^(i. yxfAiy yyyAtJj^^«ffi«r H l. « 
ft^cr) b y yif y y a yakxf^tt^<nm\mw<m^ 

Sr, ^fA*SBjg»Lfci:l, Hlfl^x - y ^Mt" 
£^L^<7)5ftlil£lEL < y:B*Sit4 i fc f/x^ 
IB1St--S.-i:^T"^*im(3;'^^=5rv^ -jRt, yy^ 
A(±. byy^'^yayiHlflffiliEi-K^t-^T:^^. n 

y ■ v^-y>t;J;oTiB«§tL. itsstt^. #by 
y-if y y 3 ye^ttff^as* ^t/'t y y-y Wr-f 
i=sttt&$8z£mt&n9'zm$-r&. ay - y^-b 
t Lxtwhti^uy ■ -r-^s-snE^-^fc. ?yyf? 
y a yon s . y b l^m#>6\ x-y<-y^KB*s^ 

t-4-i:* J T"^-g>„ 47:. b7- 

#tfhst(i. ny- yn-b^rfMLT. fct^jiie 

i«;fcfetll> 0 n7ll #fcJ&J*-r5M#:T?-t: 
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[0004] n^Ji, ^-f A|*SFWlRfc:fc*t»"C*!Iffl 

|S'l±0 y* ■ yr4 !V 7 T \iZm% ii 4 tlfzCD-h . — 

(tctz. if. b 7 y-r ? y 3 y #3 s-yfa 

[00051 07^ - V*- =y> t± -o TthK- b 
S r u .y^y?"j {±, ^'jy-xfcit/ftff-^t 10 

ffb^yf^yay^Mt'J y-Xfeit^-y&^K 

y^^iiW^fflffl^-s t , h y y a y*q*f^-* 
u y-x*uy> y yif y y a y^i^m-r^-y 

^KJBfcfc 0 , U V-AisWr—9iMim b y >-T y 
y a ><nzi 57b LTu=5:ujgfr£ tri £y ^ i: * b y 
y-tf' ^ y a i t h . 

[0006] b5yf'?y 3 y^'fiff-r^Hfi^Tt^u 20 
y-x £±1^-^(4$^ yy-x ■ ^-y>c; 
iot^-K- b 3*u. i t s . u y-x ■ y 
y> t ta, — s^oy 4 t«o b 5 y-f y y a y ■ ^j/'i 
^N^wst^yxfAtS)^, y y-x • -?y— 
y>(ia^, yyx^ftT-Wffl^T'fe-i.^tj Lti& 

V vtf— h"X * , 77'Jy--y a y4 ^iifteiO U y — x ■ 

x ■ yxfA, b^y-f'y y a y#*>fi5iJy^-y>, 
byy-r'yyay ■ -t>yy 3 y ■ vy-y>^h"isT^ 
t'jy-x- v^-y> tLti<;t j6*t& « . 30 
[0007] byy*f'^y a y ■ v^-y>ii. nyt 
i-y ■ yyy-A«43T'# i iffc»i* s ei-g.^f*wby 
y-f ? y 3 ><mft&WM l , ipi l , tapirs, . c 
Wi. b7^y3^3S7 biiitfJKOigU 4" 
5:*? *> n w y y 7 % t, if \z % ti t> ^ jR t w *> y>4" 
7yx y k u y-x ■ v^-s^ifciitM beonia 
£#^r4-£ o 

[0008] J^FJf i fcti^ifc b y y-f ? y a y • yxf 
A4i-c«o— b y y-f' y y a y& iiw-^ToMfT 
tMii^'Si -& b y y#y y a y tw-f- s ±a*^«^tt 40 
mmt. ac i Diftt lx x DiEit^iEstL§„ §g 

it ac i Dttfcii. !4TtiM!4-£4»y>Js^&§^ 

[0009] -TbS-yytt (Atomicity) 

yyr-A^y)^FJtc>J-ri> b y y-»f ? y a yco^ga 
iSBi^^v^T'*-& 0 >r^i^y>^(i. x-y^.-y 

[0010] ■ S-n-tt (Consistency) 50 



b 5 > y - y (i . . l^/ ■ ih^r -r^-: t , 
14, b y ynf y y a y **je l v yn/^yt-fei, £ t s- 

[0011] ■ MM. (Isolation) 

b y y-^y y a y^#.ff tzmf s ixs fc lt t . 
tioh^yfyygyTttoTii, ftobyy-tf'^y 
a y//T^f^fc(iT«f£^-m^ (MSPi^TIi^ 
^) THff^L5J:o^J.i.S. 
[0012] ■ ffit'ffi (Durabi 1 ity) 

UbtiT/h a y^'iE^^TL. 

[0013] a^t^-y^o^-SfTii. Tv^byy 
Hfyygy^rbS-y ?te£«IE-r$tifil* t £fcrc* 

Ifffla. i^tilf, rj. Gray, A. Reute, Transac 
tion Processing: Concepts and Techniques, Morgan K 
aufmann Publishers, San Francisco (CA) j t/ZM.^VftE 

-tz t & . flusti . b y ynf y y a y (A*g#3&*St 
^tt<7)s6^fta<7) b 9 yif 9 y a y*ss, -f- %fr-hm& 
tt^yxxAmi (t^t>3 5 bi^^r^'-bcT) 

v vrft.;&> ) tc^-f -S. Z b iWf r RSHTn b 3 /bT-£> s , 
l*W7by^ • =?5>y b ■ 7oh3/|/ (ACP) 

fflSttTSfc, V^*>«9>4 2ffl3S >/b (2 PC) Tab 

[0014] -e^ssit*'^, 2pc(4, ±wmittz£ 
^•zmmtztxfz* fztm, xy 

O P E N J; T l$jt S tifz „ xy O P E N Wflffl 

rx/OPEN Guide, Distributed Transaction Proces 
sing Reference Model (Version 2) , X/DPEN Company 
Ltd., U.K. 1993 j lZM.^t.i-tzlk&T%&. ^-fitx. 

7hf§tim$^mz. ^7*yi? b^syvp- r (om 

G) ttoTftt^ilt. ^7'yx^bfI^-7 
Wjfnfflfi. r Object Management Group, UbjectTransac 
tion Services (OTS) , OMG Document TC 94.8.4 (199 
4) j tzM.^t??Z t & . MJE^-g, xy O PEN 

fflfg<?>3K wsm^ yy u y y^-y a y*^ 
l. . W^th oMGtttiSf^ < > y 'j * > y- 
yay^Btf^T*^^. ftifi'J u-y^ix^if^DT" 

[0015] t5 -JW-MWACPfi. ^»^3tS 
a S >y b ■ 7u b ^;bf^ h „ 

[0016] -OiOT b 5 -/ ^^Wiit^^^SflW 

^ b y y^y y 3 y^iSiiTiii^^tPS^tLT \ ^ „ fs 
Pflfps: b y y->f y y 3 y^«-r& =t o ^mms^^-s 
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[0 0 1 7] *«J: 3 £^&b 5 yif^n 

y"K4 y bewb xtii b 5 y-"f ? y 3 y . mm i ^y 
-f ? y 3 y% t'XjbZ> . o^rVuoflHijiJi. i 

if, rj. Gray, A. Heuler, Transaction Processing: C 
oncepts and Techniques, Morgan Kaufmann Publisher 
s, San Francisco (CA) j l,Z%\ rfz*t<Z. k tfX'^ h , 

[0 0 18] zti^t^xco]-^y^f^y a y ■ tf^ 10 

±mh?yi?7 y b ycoKtbcvT b s ■/ ?tt£«rs 
fctfxossEffrt LTMi^ams t £ . «#W3:IHWi 

?ettJt«iiTttfc ^mTmtm^y yx 

£ f: £7)11 1 3 T'£> S . -#tT7 U ir- y 3 
y£#;Ofii^rM'fg»$ ^tf=Sr^«fcafc:-rSifc(4. 
:WW b 5 y-f ? v a >«*IT t T*-/b b" n -y ? 
Oit^iif *§J£bLT, Tb 

5 >y ^tt*^^4»IWW*l5*<^5rfc!5rim*:* t> 20 

3MfciJ i t^ffi±^£Stl«J&*fe£ t, £> f 
T£>6 a . ftidK ±IfficoK«7KPt ± & t , tSPftJffl?* 

[ooi9]^«h5 y-!f ? y a y^m v^y^r? y 
3 y ■ t-r/wi, b -5 y-f ? y a y<oe#tfi-frsn* 
b ^ y^f ? y 3 y^'ft*is^^fi£^-g> ; fc 
z cmm± , b5^ya ^fgflsa* 2 p c Ma^a 

a^isw •> < mm- %--t ifiv s £ . 
[0020] b ^ y-tf? y 3 yjiiltc J; & L- , — -><r>^ 
■t^h-hm-cnbyy^^yay^az-ybLx, t>ta 

i*yy -r^ri^m-^ b ? yif ? y b yizmtz t 
£ £ . m-co b ? y-tf? y 3 ycozi s . y by y b t . <k 
to b 7 y-tf? y 3 yc«f;fc j±, -o«r b 5 ■■/ ?fft^ 

7>'f?y 3 yk ir^h^yif^ygy^feffilr^ 40 
b^y^r^yBy^zm^tihziy^^b ■ "r~9ZSL 

h ^ yf 1 '^ y 3 y ■ *t^XjSI±, ^(om^coimm 
HcD^tiStxJDTftS. h 7 y-tf' ? y a 

y(±, b 5 y-r y a y<D^m^m^m^^ 
mfTh o . m~ co b =7 yy ? y a y^-rrt*^ o 3t 
trvo t>\izm,xmt>ts><mm& mmmzm-tz t i>% 
^co^mcommzm-t^mmirwrzth^. m 
mb^y^^ynyco^^^^mzk^, zcob? 
y-f? y 3 y«. s*^wt:(± . t^toa^snfc h =7 50 



&L&tfit>l>. f£0±^*ffi4lifLll If (x 
y H jl— tf fc 7n^77« ) i^WSffi^*, ^> 

t *=3r^-fc«o t «»Ma<j-cfe l i 1 ) at? L^i-c » 

[002 1] 

Ltz-mm b ^ +r 9 > 3 > c^g^sr^a lt . ^-co 
1- ^ > ->f? > 3 > ••!!-y-: , 1 '„ii ; , > ■ -J- • . - 

T b « -y ?tt£ffiaE-r&iljHfc:S-?< „ T b S -y 

7 y-tf? y 3 y^i)sJ«^»^3tM*Sr«il^^-^ i i: 
•C*&. $^^^s#(-y ^B^HSti. MfiWIfe 

i^'Mie b 5 y-tf? y a y^imto^atg^ ^ess^-r 

[0022] 

mm*m?t&tzibe&mi *mintmi±. item 
uz£-oxnmztiz>« ^b^y-tf^yay^-ir^ 
ti&m&ffMzftWtLfi: b ? y^f? y 3 ycDimzmmt 

&fcft«*fHS<^»S*fl*pSr¥ffil4, ^y^'- b^y-tf? 
y 3 yco*g#;Sr b 5 y-tf? y 3 y cofju— r tc^sij-f-^ 

b 5 >/ ? • 3 5 >y b • 7"n b 3/bS^LTMaSfU R 

is^^tiESti^. ifz&~>x, %t>n.tzb?y*f7y 

y fStiSc S r (. s ^cJ* b y > -'f 'y • ; i L b 7 > -if ? 
y 3 y^awigat Lstj^-s X s BMf S^-tr « y b L 
twsixs , ^pgJintf ii7c« b 7 y-tf? y 3 yco 

[0023] «BI:i^TM§iii>ftffifi b^y 
W y a y^t&^y >a ■ b 5 y^'? y a yc7)it*fcffi 

-ftMlzm^. T b S >■/ ? ■ 3 5 v b ■ 7n b 

jR-f-^ibffiW^acoy y^' ■ b 7 y-^? y 3 y ( ±m b 
9 y-r ? y 3 y^w-^—nxh h m&mz^m^y- y> < 
■ b?y-tf?y3y^J:tlgLT) to^TL^^^ix 
=5rvy -eco^o^ib^e^b^^y y^' ■ b^y-tf?y 3 

yto?)]^- y^^Xtm. AC I DffiS-fiftiE-r&Jt* 

[0024] -eto-jx. ^b^yif?y 3 y^aco 

^Mfg7j^^^„ Ml #B«4, 2PCH 
LT I^PI s , J: D iHRo b ^ y-tf ? y 3 y L/y-^ 
-T. Lfc^^T. mM-^fcfzVlzK-JbbZti&V"/ 
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•y y sr«?i^rs * xtzsm^mm^m^. mwt&% 

ore* S. 

[0025] ffim&j&i&L~cw&x>'rt ■ byy-^yy 

3 >!1 f fn?>«AC I DttfelBSHt J: 9 . 

tv^j mttwdtzzm-t s:t * s t-# s . £ t * tr, io 
i¥mmm±. ^-^t^mm^zmLXmmthzhhx 

[ 0 0 2 6 ] mS. b V y*r9 i/ a y£Pi^«±4c X SIS 

Ji«oaE«J!Sit J ^ b7 y-r? y 3 veMN&rr b 5 

-y Lfctfo T , ±IS b 5 y^fy y g y 

y-*f ? y a vms&imsk^Kh . 

[0 0 27] § &££f iJj£#f|fcj£iS2 «fc ^T»Ji!t§n 20 
S. ^^OS^^mMi^i&i;, s?-y>b yy 

^S^ft^WStfi:, IS— fcJ:tA'IS~<?>byy^fyy 

g ypgji^— auTft 4 . afs$sBjj£ j; & fc , pt«coaue 

[0028] PSJlfO-fflSi: LTtfOitt^^^TS^Oft 

Wi, ac i DSm:#ira^*>fc*^&^£itU tern 
^ S «y b L^ff#*T\ HffS^^v^**iE?|f^T-r 
4ik tiftE^4 . 30 
[ 0 0 2 9 ] § ^^-i>flJ*^lfif<Jl3 £ J: r>xm&Ztl 
5. *fgBj§wyo£6ft£limW!fiy ^KHbyy^' 
^y 3 yMS£^*°- b"f ■§> #*>lT^lrS^Lti^ . 

b 7 y~?y y a >mfm$tt:ft*>?rmzftx 

[0 0 30] 4mm b7yf?y 3 V^IKi . mzj.- 

^nmmm-t^m^z^^m^mm^Mizm t> 

-t. 40 

[0031] § izx^xm&^ti 

[ o o 3 2 ] f*a u y-y-c-^^^MfMa. b y >ir 
?y 3 ynff^^. uhtzTj^^zm%^mzmx^ 

ixhb. yXf A «^ 5 -7 y ft t'<?)t|-&T'§ i. > yx 
ifOSfBtci 0 , — * -xWrneyr b % v yii^Wft 

< . ajs b y y-f ? y a y^w^r b s -y ytt*>n£iE$ 50 



[oo33]#>yb byy-tfyy 3 y. v-wri^ 
PtgSrffim^EAr'Sitft^yb^-^ ■ ^-/by-y 

ft s f U jits § fi & . L/t^yt. ^y^'- byy-*f 
yy 3 yBJ;txpgig^i4co^yt°A-^ ■ yx^Aco 

[0034] ^K£0M*S^U y-£\ PgJlFMTifiUlS 

fL^yy^' ■ byy-*fyy 3 y^jg«^-^ifc^i^i 
fctyfco. $^ftSf(J*^M2^l. 0 LfcA«ot, i 
^oi^M^r-feyy/b-rs^y^' ■ byy-*fyy 3 y^ 

StX^^to^^ft i iilftj Kh „ 
[003 5] fcfcilf, ftinffij v—t±Sfc. Ht3 

y y 3 y ^ ffl^^t>*T . ffl « <n b y y^'y y a y iff is 
£ffM-f£. i^idft^yy-tt. if^BUtc^t^ 

b y y-^y y 3 vem#&wffi% th^Z'SM^ «y b 
y-y»fis£«^ t-h* ; -c§ -o«BtftW 
f«iy±ywn?TL^ iy-(«^ >y - i - ; 7 > if ^ >n> 
Sr. ^ftbyy-^'yy 3 y ■ v^-y>co4yy^y 
y 1 1 h iz , -o<?> b y y-f ^ y 3 y iff 
^ i b iPC & S fiitb . i #Ui , 2 p c tc^jl r § jt«> 
£^fty «y*-^'Sr»fi){*S-ff&jl8^TiaSii:&lH|)ffiS 

[ 0 0 3 b ] 

y^?lfflLTV^ft^{i\ iflrh^W^s^fclJ 
T^byy-tfyyaytiiH^^ixft^y a«t, *^#n 

««IBa(cJ;^h. f7yf?y 3 yit ^^J;oft^ 
[ 0 0 3 7 ] «A 

■f-etcwtii Lfciot, b y y-f y y 3 y ■ r y u y- 
y 3 y>t n¥fcma b y y-r ^ y 3 y(i, Hfl^ft u 
y — xfc i t/y— ^ ^ t y iff 1 '— y ^— y Sr— -stoffi 

byy^yy-yy^iiyy-yAii. t^yf^ya 
y ** Hflr'n&Sr u y - y ^ J; i^'y - y t t m ^ 
sEfT^^Tb. ^« b y yiP'^ y a y*^^iE^ft*lT 
ifc(4S^ffico>f yf'JA' *M y b^t-^mr^f^ 
^"jSi je-co J: -5 ftMif j&sJN 0 fiS i t 

(o-/w^yy) ^ffiiiEi-^o iffcftffi-^tty)*^ii 
l. v^y^^i^ayizk^xmrn^fttz^x^m 

§ tift tmifft £> ft U t # , b5yf7y 3 

[ o o 3 8 ] 0 1 (4. - k T-^iB^fi/- b y y-r 

byy^fyy g y ■ yyyy-y g y ■ ro^'yAii 
v^-fts^o. * ^a#aftynyyAwlST"»< i 
ti>x$&« ^y)byyifyy 3 y ■ rruy-ygy 

• 7°ny'yA(i. I^tST'BEGIN dWRKO^Pft/ffi-r^i: 



(6) 

9 

iz x o s mtz% h =? y^f -t y a ycomt^mm-t^ . -e 

com, 7n/7^f:J;oT»T§iil»t^T^Sffit 
;£0hi7yf?y3^ttS. it, b^yify 

z/a> ■ 77'Jt-y 3 y ■ 7°cr^9A«Offiffl«f»fcfl&cO 

Bcoroy'^A^iSHko^) t>£fc, h57f?y 3 
gB^S:*.. 7 - n^7Ail |3?Il<7)5ffac7)C0MMIT 
WORKO £nf Vffi-TC £ tct; 0 . b 5 yif 7 y a y^'y 

tAi:^h5>1f^^3>*SjE?S(^5-yh-rSf:. b 10 
^yf^ya y ^St±»tt ^ofi^fcS: S . b 5 V 
ify y a y^cffiA^fcA'L < =SrS=Sr ii.tr, b9y->f ? 
>' 3 y ■ 7 7 'J 7"- >' 3 y (4 . 7 fr S ^'ROLLBACK WOR 
K() £nftf ifj-f d 1 1 ± 0 , -f^T^JIff S:IR Vffi-tZ 

k &v # i> . h 5 y if y y 3 y cBWtfffl § & 

£>fi\ yXfAli. b^yif^ygySr-^W^a- 
/W^y^^tSit^'TBS. -tr LT, BEGIN-COMMITS 
^(4BEGIN-R0LLBACKSrffifflLT, AC I Dm^7^7 
-y h-TSifc*^**. 

[0039] b 7 y*f? y 3 y ■ ttu y--y 3 y«i 20 
=(sflKMiWfi^>S!BfT.*5 cti»7 yif y^anyxx^ +0 

±f3^&l2CSt 0 l22»i&Ttf>«><*>£&lyt^ 

4. 

[0 04 0] ■ h5yf^yHy-7o^5A2 0 0 

[0041] ■ it 4Wt;#iSto y y-x ■ -?*-y> 2 
100 — y yy-x ■ v*-y>£J4, — S^y^y 
<o b 5 y-f y y a y ■ t7yi; b Sr^fi-f •s.+fy'yx 

#=T'f 1 Ifflr & * «, LtV&\**h- fx £ 77 'J^a 

y±fctiflfetf>y y-x ■ v*-y>tinjfc-ra . 30 
[0042] ■ b ^yif' y y 3 y ■ v-t— y-v 2 2 0 . 
iix(4. b^yif yy 3 ycoa 5 >y bfcit/n— /w^y 
y tzWf\iZ.Wffi®e.v>-*7v* y b , 'J y -x , y y -x 

[0043] ■ ny' ■ v*— y> 2 3 0 . iix(4. 

isHrr^r^yy^y b# xr/v v-xwi^ttwfc 
s^-y* 3 y£S«j£-ts <r t & X 3 . b y^ 
y y 3 yt=i-5-cnj63^S3eoa^&iBiirrs. 

[0 044] ■n7^-'?*-^2 4 0. rftll* 40 

7 y x y b *j «t w ijv-7CMtstff7^tx^ JIM 
lt. yy-x ■ v^-yv^b^yif'yyayPHM^ 

[0045] ■ f77f? y 3 ymwm&2 5 0 . ;n 
i4, b5y-7"yy 3 y ■ ru/?A«j 5 <y bW^jigH 

[ 0 0 4 6 ] 02 i; . BEGIN WORKO 2 0 1^ 

b 5 y-f'y y 3 y »m» l . b 5 y^ y y 9 y ■ 
v*-y>tsiiL (202) , itoh77fyy 3 
yi»&2 0 3£#yabr 0 tAt^ryyy--y3y 50 
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# h ^ >Hf ^ ^. a y^HH^-j fc s 77 ij r-ya y 

a. y y-x ■ v^— y> 2 0 4 a ±1/2 0 5 ^uf^tti 
Ltfift. ^-.y^-xtcMbTis^s^tT^^y. ^ 

J3f i> ± ^ilPS^-f b £^3t & i*ft L tz y , ffico y >f 7°y) 

y y-xj-a#L^ y s ; t . 
[0047] y y-x ■ v+— y> 2 1 0 b 5 y 
-f'yyaytRlB-r^ft^yj^^gitK-Sfc. 
b^yif'yyaytsii^y (211), iiHffb^yif'y 
y 3 y - v *-y-v 2 2 0 t,zn l . *tv& b 5 y+f y y 

3 y co a 5 >y b X y b 4i i Xf\3-)W* >y y »ff t#¥ t 

tKo^oyy-x ■ v^-yv^ 

N77f7yg y (cJd*j Sit (4M^c7) i i: rft S . i 

tt^toyy-x ■ v^yti>>7yfyy svsfea 
Lxnm^mnr^ t * , y y-x ■ v*-y>y;. 

7y*x y b tcWU"CJWi.fc3BE^) 'J X b . M 

aitur, yy-x- v^-y>tt. ^yy-^ybi^ 
fi 'J y -xyjlBffliJ i V'frfflOM>7&lBlit-4 0 b ^ y 
^' y y 3 y ^Piyx^Aii. %<r> X 5 
fztsbcoxj^y?" ■ 7- t'X 2 1 2 . ay ■ -? 

^-y>2 3 oti. ^-yy'xy htskifvv-xi&tt 
4b7yifyy 3 yy)^TOMifo)iiiTy^x ■ 7r 
-f/b^*w^iif4„ yy-x ■ ^^-y> 

(4, c\tl^cog.mmx*fo-6fr*n7 ■ -7^-y>t<5 

[0048] HK£ffiflw$fcfc, y y-x ■ v^-y 
^ri4. b^yifyy3ytJ;^Try-bxs^.4^7''y 

bfc^vyy-xsn -yy-r 4 (213) . in 
(4. ffiicob^yifyy gy^icob^y-ifyyaycorj 

^' y y 3 yii\ b $ itx v ->^v ^ b 5 y-9 1 ' y y 

3 y i -3 t s $ ti h r - ^ ^s^- 4 i fc £ Rfr 
<% b 7 >7f y y 3 y®ly7fA!l ffito y y-x ■ 
v^-y>^lfflt I. >: J: ^'tl S n •/ ? ■ v^-y> 

240 . 

[0049] b^yif y y 3 y2 0 0 ^commit worko 
206 Sr^-rs fc. 1-7 yif y y 3 y ■ v*-y>(4. 

TbS-yy ■ 3S-yb ■ 7nb3/k 
^T14. 2fflr?S-yb ■7nb3^2 6 0^ifft^ o 

b^yifyy3y»b~5^r^T^yy-x ■ 
•7^-y> twv^*)-fr*r . b 7 yif y y 3 y*m&& 

^<7j»yy-X ■ 7^y'ti ! No t^i_4 t (26 
2 ) , ^com^, 3 5 >y b*4^Hfc-TS. f ^TWJ "7- 
X - ?^-y>i s Ye s b&t&%:t>l£ (2 6 2) _ b 

^ yify y 3 y «4iE L v ^mxh y ), b5yifyy 3 y 
■ v*-y^(4;y)ip^g£ny'-tfEiiU #yy-x ■ 
^ y> L . b ^ y if y y 3 y t ^ - k £ 
m^h. c\com&x\ yy-x ■ v^-y>{4. n-y 
y^ifl^L. b^yifyy 3 y^^T-r4<7)^»fBi 
wsef^s nfi-r i. - k r?x% h , iff^c b 5 yify y 
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1 1 

a y*9cSW-SA>, *4W± S 2PC»fll«;iJV 

a v ■ -7*— y-viibyyif y y 3 y ■ u—iw^v?* 
tirfrth. scorns, b^yf^ay-v.^^ 
J±. byy^yygyyray'^t^... uy- I^rj-Fr 
tt, ■ecoc?^ ■ pa— b £#V ifc >J y-x - v*— a> 
-r^iWftLT, *CDUV— * ■ 7*-^>fc*tL 4 ft 

ht, y-tf ? y 3 y ■ v*- y> li, f7> 
-f ?y 3 ^tcsn*)-5 3t#ij v-x ■ v^-^>*n?tfffi 

[0 0 50] h5yf?ygy ■ v*— yXiifc. y 

- k * ttit^ b wmmzmz. vtz^^z h b y y-r ? 
y 3 > mm&i^-f -s o b 7 y-r y y a y ■ y> 
(i, — w^yi^ hy>PfW. yy-x • -<^-y> 

comWH X b 3>#£7)PtW^^ft^?Rffl+?-- t"x £ 

»r s„ 

[oo5i] £it» b y y-f'y y a > ■ ^*-y>/yy 

Xxi,O0fI^fei^££fMI^£ . 

y g y^Ji (tp ) y^rA^T^jy-x ■ -?y- 
-y> s»rs „ \ i < oscr^) h y y^ry y 3 yiiP* 

W^B^titttf^T*-?*:* 1 ** UuSriy 'J y-x • v 
^-y>(i, m^^Bia»ny. y yo-g|?i:L-Cb7 

y-tfyy 3 y ■ -r^—s^csaw-*. -e^tt. by 
y-tf'y y 3 y ■ v^-y>ii, wmtm^tzt^^zjm 
*-efo~ofz& b y y-<f y y 3 yofsn£ y y-x • 
-^>fc*n iKoM3i7 b Lx^iz&i>L 
air, vKo^iiT^'-bsaxv^^Ln-r, ^< 
oiWins ■•/ h-t&mmzfo Lti^w y y- 

x ■ v*-y>(i. -^r? $ -y b Lfctf&£*fcfir LTBl 
«i-4ifct>t*&4L, byy-ryy 3 y ■ v^-y> 

C±4n y'Offi OMUSiTmOiSU^^y t# W 

[0053] y y-x ■ v^-y>«Pf w^ia,;f-*y 
t p y y -y *) -tmfc* Mitt £ & fs\ b y y-r y 
y 3 y ■ v*-y>ti, f^yy-x ■ 7*-y>ci 
}i-r&-r^T<7) ^ ^ >ypy y a y £ r b^-s . y v 
-x ■ v*-y> ^-y-- fx t . b y yy 1 '? y a 
y ■ v*-s*vii. ^ti£><7) b y y# y y a y^ss** 
yy-x ■ v*— s^fcifcu^-tM.. yy-x - v^-y 
ZKryffim&ztfhvyWzsay ■ ny^ttfflL 

[0054] #jg«^y y x y b amjk y v- 
x ■ v^-y>^'ftfic7)^T'iufrLTv ^*^H\ yy 
-x ■ v^-y>ii:. ft^yy'i^htRiLTt-t' 
x^gffiLW. *oia, *iict^--tyy'xy b^'r- 

^>fy' ■ 3t-*iiV-t«03t-t«LT3 5-yhL3t 

-r<T eos^u fi>>t>wm&z ttt. b y y-tf'y y 3 



1 2 



r?ewj>^)?j-yy " b^mm^Sfi-ts 
[0055] #^ b«*a. Mffl^byyHfyy 3 y 

h« byy-tf'y y a y^Sff^iK^of-f b«*t; 

y ■ v^-^>tf0+ti>SSrr5. ^S4«by 
yif y y 3 y ■ v^— y-^co^T- 2 p c y a b -njvtm. 

10 [0056] 'J y-X ■ Wy>tiot«fi, MP 

znh. byy-^yy 3 y ■ t/^? bfc bwstiz 
y y-x«. ffiiiy v-^4tti0«y y-x-c* 
s. «ny y-xt^rLT^(t^ixs»ifftt. -tfL^fo 

tis&w ztihcommfzz «/ byy bftofflisfu ie 

?S t **T"T £ tu^M^'ii t < & 5 ^ ^ (J n y y 

20 [00 57] 03i±. ^TPyx^AOPJffitiDft 

fc^f ^ t (iS&S t » < ~yip<7>2£S£&&rt. M 3 co^-r' 
;b{S, X/OPEN±Wm-&C0WLjHC07j ytcfn^T^ 

So 

[0 0 58] Elti. r?yt°A-y ■ *yh7-;303 
^^Ltg^SMZ^TPyXf A3 0 lfc«tt^3 
0 2£;jrfy itbj'J'Pyx-rAii, m^^rHl^jlfiSr^] 

i»S£«y y-x ■ -?^-y>, t-^^afi^^-y 

t3 04J3j;t/3 0 5 &#tfo $ ^ZZCO^ffrX'lt. 
30 #y y-x ■ v.^-y> 3 0 6fcit>'3 0 7 **Wffl«on 
y**3j;^#fflon>yy ■ v*-y>£lrrs t>wt«S 
ti.. byy-^yy 3 y^'r^'-b-rsii^-. yy-x 
■ v^-^'tit by yf^y 3 y ■ v^— y>*^« 

-/iv s- .y y ^ 5Sfr^- S t # i ^ S „ 
[0059] 7vMf^ y y^f'y y 3 y 
-ocor b s -y ^ffl^w^^&iw^ b y yif? 
y 3 v^s*{i#^t:Pii *lt ^ s . s^s^ b y y 
Hf-y y 3 y^wit-s i y i>M3itt«&s$ij»^s^'5}< 
40 ^hithx-^o^<^tm^^£th, m£.m$k%0) 
mm<nt^zu^ b y y-r? y 3 y«ig#;*n^^ vxm 

r«f&ac i d b y y-if y y 3 y<o^#:t4, -ewr b 5 
-y y ffi*s«iE§ fis & 6 if . r ±« b y >yf y y 3 y j 
tBf(ms 0 

[0060] nyh^-yf^o^frm. y^Sbyy 
nf y y 3 y<7)y b s -y y ft* «tiEt-s«s^&*nr* 
^Mbyy-tfyy 3 y^pgs&»-5— o^i£(±. 

1^»9>S r jlMbyy-*fyy 3 y (Chained Transaction 

50 s)j -c&s. 3Siibyyif'yy3 y(i. ac i Dtt^s 
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aE-rS fc#>?)|3|S§7 t- i 7 ^ ■ 3 i 7 h ■ 7n b n/b 
( a c p ) ^w-r § MH??7J £ S> l> HSM h-tt&xrM 

[0 0 6 1 ] CTi\ fS?p«3ry yA ■ h ^ y-tf ^ ^ 3 
>'T 1 -T n^^MSI b 7 Vif ? y< a >'T'&S tlK 
jE3-h . b 5 ynf ? y a y<0«±ii . H< Afc£ 

b ^ yif ? y 3 ycTts l TWSPfjgflBts-ai-r - 
-rcoifc&Ji,. yy^- b^yf^ygyT ico 

rciIA I Nj ^T^RtiD. yy^- b7 
y if y" is a > T j ay b y yif ? y 3 ffi-f C 

t ^tf-r. -as^asi b 5 y-r? y a y^ti^s, 

S . |3|8SSiSS b 5 yif? is 3 y ■ * xVWc J: & fc . y y 

iisib5>-if'^^3yT j am^nmm^tz^ 

*>r\- h7>-*F7i/a>T icon* -y b -X >- b <7)^tc 

(4, affi b 5 vif ? y 3 vt j c?)wmmmm< . 

T, Ji-aSOfc^STii^^HO. MM b y y+f? y s 
[ 0 0 6 2 ] T i ^^l^m^^aftW^rH^ny 
■f&T-y^-y ■ ^yf^xMl Tj* 

/y'x ? b fcAffife L , Srfc 4> ^t; £ixSMan yf* 

xbK TPwm^TAtioTBSRfcHR&snsiji: 

<0 b 5 y-tf'^ yg>Tj t & . SS— <Z> b 

7>-f?y a yT i y}3 S >y by y b t . yif 
^y 3 yTj«^(i, ><7)Tb$ -y^fl^tl^ 

y£\ — ?7co b y y-9 1 '^ y a yT i fr^itftcr* h => 

[0 0 63] M^f >y Ttt b 5 y 3 y(Ti) 

b 7 y t7 y g y c to^s»i*«> y ^' ■ by 
yf?y 3 y (T j ) fcrRBSSfts. t iras 7 b 
(4, h 7 yf ^ i/ a y ■ 77 'J y-y a y C T^, *tf> 

y yif y- y a y^it^ i «if«^ 5 

■ b y y-tf ^ y a yc^n s «y b coim&nimfrt&z 

[0064] y yy < ■ b v yf? y a y t i co^-c&co 
y yrs ■ b ^ y-^y y a y t j &mmr& t s . ; 
n^*\ B?vai tfM b 9 y-f ? y a y t i s . 7 b 
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b^--s>. sw^yA- b =7 y~f ? y a y t j (jo^ji^ 

[0065] CTO^y^"- N7yf7y 3 yTi 

■frtsdrnx y^ ■ b 7 y#^ y a yT j ^Mf^-s^s 

^HWfc^.R^T^ !> ^ t (i\ -Itl^^hlnlRB b 5 

y^f^y 3 y»i^(i. isstu. b 
<mxfo <o iz ^ mmm± . msm lw b ^ ■? y a y 

Ti«aS7 b^i)4EH^-SPt LT^»^^WJtW 

\ ■ h7yf^y 3 yTj com^^^hfz^-f- 
ipit^ TPyXfiU;^t$i§ t 
[00 66] H4ii. yy^~- b^yf^ygyTL 

T2> T3> -r=Sr*)^4 0 1, 4 0 2. 403 
^ilil b y > if ^ y 3 y c Toff m^MSr^ riSlT* 

^«=J 5 -y b^lElitl^^T-y Till ACID'S 

y^'teiH 5 i 1 h fm * i;'n i s r, y. - y 

7«77tX4 0 7li — ^MT&S. |SIt<^i 7 )3 5 

Wfc, 'rid jSiSb^y-tf^y 3 ycr<o- asTft* 

w« ■ b 5 y+f ? y 3 yT 2 eontfS^stfj-t 
(404) . lAfc/i^'yy^-- h7yf?yayT2^ 
w«*»*t, ihi#^77^t-, *titfTH&im 
&*tT-r^o #^h#^t\ ^n.(4, aisb^yif ^y 
aycT<n-&v$>&M&wxy'*- byy-tfyy 3 y 
T3«oiitfBac*ai-r (405) . zcomzk&t. y 
y/s-- byyif^y a yT3i±„ M^Srff^^^.. 
357 bwaiEHw^rs ^^sf-^-xcr^t 

Xtl. (4 06) „ 

[00 67] 2|s%Bj{i^fc, N7yf^y 3 y^7f 
V-VMzftm.X^hi^lthnmiko. fir * 

^ ^ n b ^ y if ^ ^ a y®io*»(: t PK* 
liill yyyy b^ynf 9 is a y^-^ixAy 
*x by)5j-^.y— =ta yy' ■ yxxAtosoffl^yy >y b 

Lfc3&«-5 r . . -so b y yif ^ y 3 v 

bv-^^otyj^yu^-^ ■ WfUT^H^i 

[0 0 68] .^7h7-?^3ytw ■ yyxA 

isoafi a mvft&xn* -y t - y tg^tt 5 b /Wxr 
(mom) co&mzj: 19 , v)-t5c b y yif ^ y 3 y o^fi 

t-^ttSP^xT (MOM) {ifc0fi©l4^m 
Lfc. MQyiJ-X^toT. I BMtt(4. ijffi. MQ 
yiJ-X'S0yub3;y^itc«ffl-ri, I SOfcly'OM 
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fty>. ^Amzaif&mmtcoMmitmiLLti* ib 

MifcWMQ^U— XtWtTfi, /ititf TMQSeries P 
lanning Guide, Document Number GC33-1 349-01 j 3r# 
JHSflfc^. ^'y-fe-yffltt^'/WiTIl 'JV- 

x ■ v^-^A-t j;-?T«a$tLSffiiiyy-x<7)BW 
rcoiuffinr&gu y-xi: LT&bftsf&attoiifipirffi 

SWFfc b 5 yy 1 ' y y 3 yftxmmLx , y >y-fe-y#*> 

^J^fi^ftOAC I Dtt-tfTif- b SrffiaF$-& £ 

£ . 10 
[0 0 69] H5(i. MOM SrflJM LT , MMr-yy-f 

? y g y ■ T=?Mz htzffi-o x^mM b y yif y y 3 

iisib y y-^f'y y a yam tsa^fiiiE-rsfcft, #[5] 
aarnha^s^jtfrv^. hyy-fy y a y - 77 
u y— y a y^— -pcoy >j< ■ b y yy 1 ' y y a > t 1 

(501) JJ±VT3 (5 0 3) t^S'J^ft, f^iltO^- 

wlt7 u y-y a tiE l i ^fi^inw^ *> 

t^tttoHi, T 1 £ iV'T 3 ^Wii^g; <b=5rft 
ft(£3rfe3:^ L4(-?*Ur=Sr6=flr 20 

V*) fcfMS-f-^o £<7)%g\ Tilt -Hiato-yfe-y 
*EfJ L-C ( 5 0 4 ) , ^^«FJrS^SMtt0IM^Tigft*> 
frfllQl ( 50 5 ) <0ttf^T3£BI»&Lfct><Oi:Rt^ 

fjt b y y-f y y a y <r>n^wmm u v -x 

^mi¥LWtlii^^\ Q1KQ2 (506) 
( T 3 teJ^BfWSrffrfcff^l ) ^y v-fc— i^'W^aii, 
mmZtl&X ■ 5 r^s7ltJ:oT« 

il$tu Ltz&ix, M=comLtfzb5y-f7^3y 

T2 ( 50 2) fcl/CBft&fliCfctf-C&i. T3« 
SSSt, itf®**, ^fti^O*fi?co0fI^fg>jy-x 30 
t«f£ Ufc i> w fc n tMFjf h y y-^y y a y cd^t-^co 
mm # -fe tf^ij q 2 >&» 6 fKt { f tux it a> v * . -e «s . 

Ti^«ffl&ayybf^^«l T3it 

[0070] i-oTMasn-s^b 
y yy 1 ' y y a y\± , fg=rta<jtc Lfc b y y-ry y a y 
combcoT b s >y y fi^ffiiiE^-g>ffi*w^s^fayT 

[0071] ^tytf^-tscbyyifyyay ■ ryjy 
-y 3 ya. -^ft-rft^-y bv-^^^fc';^^ 40 

LTV »5 -'JlSLhcoEWW^Ka LtlffxP- v b#^ 

^£ ; 5 . ; £0^- . x w b oit^Ji. -eco 
j&fttyfri&ijfcT, mn^co i frwn- bey o s 

^Jlt LTffiffl^ft. ^P-foy ■ yXrA^f 

2 ft&v y roxuvH «g*wrt -y b & b y y-r 
mtmmikzti^ifmme^^ -r^xcom^ 

- b Sii^i^^ftotfc S £ t *>'f£iiESft% Witt* 50 



2PCii:. ;«7f'i7?tt»Ig»»^ 

mxh&Km. b y >-if y y a ycommm tb?yf 

^y^y^Kt^. 35 7 b^fiTtf-bO^ 
-m^) i J: ^ft-TRMyn b n;L'T"J5-§> AC 

P7nh3/l/£?)7TSy-« -ocoftlSt LT. V^o 

^M*n^*^JSiT^§ 0 tfciii ^JSby^'y 

y a ycOiftiT'Stt^ill, n -/ y fcj; S yXrA^ft 
cO^T-OMtftt^ffiT^, 2PC(;ifi/), ^it^ft;^ 

[0072] ztimxtiii. sawt. ^<«^, 
2Pc«f!iffl*iiias-fr4>f yry/vf-ya^t 

3<^S„ yy-yyjL^ii-^^tt. ^<O^T1i:. ^ 

[0073] —a*-* t . aMbyyf-'y y 3 >Mii77 
^'ftSt =5r 0 5 Lix^u„ illlb y yif y y a 
> ■ ^y';Wi. ft*: b y >tf'y y a >7j WWtc 

{»^j-f-^fcv^;<>;^«iiE^^ 0 iftii, byy^f'y 

[ 0 0 7 4 ] jiii b y yif y y 3 y ■ tr/^Xi&ti, 

mv^y^9^^y ■ =et/H4, 

S-^Sftj^y y^' ■ by y-if y y 3 ywzti 6 coif— h* 

XS^Sr^lfS £ k Sfliitti^ f*liHSft^B#PHl#^ 
tt>TS(«i:^aii:«fiaETS=S:^. LfctfoT. ^ 

y^y ..' •nyvyvm i yy-.-./.. -;.'y- .y ep.ei± > u 
Lif , jl— if (xyb'jj.— if hXnyyvcoM^r) 

[0075] ^^ft }t#I b y y-r y y a v ■ tf/t/ 
^ac i Dtmmzmghxy-fp^uyitz^ 

^„ ac 1 Dffii fi^c^^yys; ■ N^yfyygy/i 

[0076] ^ft^iSb yynfyyay 
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■ ITJORKO: 

I at 

ROLLBACKJNORK () ; 
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T 2 



T3 



BEGINJfORKO ; 

<any activity> 
<«rrite t-$*-A1> 
/ 

404/ 

CHAIN TZ: / 
COMMITJ/ORKQ : 

401 



t 



BEGINJfORKO; 
<any activity> 

405, 

CHAIN T3: 
COMMIT.ffORKO :' 

402 



/ 



BEGINJJORKO ; 

<any aotivity> 
<write t-?-W2> 



MIT_WORKO; 



406/ 



2 



m&hvt/Wsa > CT= (T1, T2, T3) 
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BEGIH_KORKQ : 

<any actiyity> 
<write t-**-M> 
1/ 



PUT' 
COMMITJWORKO : 



501 



02: 



/ 



GET 



<any activity> 
<wite t-*-W2> 

COMMITJTORKO : 



\ 



1 

I 



2 



I h 5 Vtf g ^ CT= (T1, T2, T3) 
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method is based on a method that divides all 
transactions into groups, and every group is 
called 'transaction hierarchy' or just 
'hierarchy'. Each of both hierarchies SI and S2 is 
processed by an atomic protocol and these 
hierarchies are synchronized with each other. 
Thus, the ACID processing result is assured for 
every hierarchy. Therefore, a global transaction 
consisting of all groups of transactions to be 
obtained, i.e., all hierarchies is processed as a 
set of chained hierarchies based on the chained 
transaction processing principle. The execution of 
the chained hierarchies assures the atomic 
execution of the global transaction. 
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